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PREFACE

This veport is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314, The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, teating, and detailed computational evuluations are
beyond the scope of a Phase I investigation; however, the investiga-
tion is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported com
dition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspaction team.
In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure cer—
tain conditions shich might otherwise be detectable if inspected under
the normal operating eaviromment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to reprcsent the condition
of the dam at some point in the future. Only through frequent inspec-
tions can unsafe conditions be detected and only through :ontinued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established
Guidelines, the spillray design flood is based on the estimated
“Probable Maximum Flood” for the region (greatest reasonably possible
storm runoff), or fractions thereof. The spillway design flood provi-
des a measure of relative spillway capacity and serves as an aid in
detemining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and
the downstream damage potential,
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PHASE I REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DaM Caledonia Water Company Dam
STATE LOCATED Pennsylvania
COUNTY LOCATED Franklin
. STREAM Stump Run
E DATES OF INSPECTION April 23, 1981 and May 12, 1981
f COORDINATES Lat: 39° 53.4' Long: 77° 30°'
§3 ASSESSMENT

The assessment of Caledonia Water Company Dam is based upon visual
observations made at the time of inspection, review of available
records and data, hydraulic and hydrologic computations and past
operational performance.

JThe Caledonia Water ConpanyJDam appears to be in fair condition but
poorly maintained. Surface erosiou has caused silt and sand to be
deposited at the toe of the dam, in the area of the drainline outlet.
The outlet was not visible during the inspection. Soil erosion depos-
its have been allowed to continue unchecked and have apparently
covered the outlet. No determination could be made with regards to
the condition of the drainline and outlet.

A seepage area was observed at the downstream toe of the dam near
mid-embankment. Seepage at the location was estimated ro equal 1
gallon per minute. The cause of the seepage should be investigated,
and its potential affect on the long term stability of the structure
determined,

Final conmstruction of proposed modifications may not have been
completed. No drainline coatrol facility exists to regulate flow
through the drainline, and final seeding of the embankment crest and
slopes were either unsuccessful or never completed.

Observed obstructions at the entrance to, and in, the principal
spillway channel, were noted as having a potential effect on the
discharge capacity of tle spillway. .-

The Caledonia Water Company Dam is a high hazard-small size dam.
The recommendea spillway design flood (SDF) for a dam of this size and
classification is in the runge of 1/2 PMF to PMF. The spillway design
flood has been selected as the PMF.

i1




ROMERNARASS e e,

A i . R
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The visual observations, review of available data, hydrologic and
hydrualic calculations and past operational performance indicate that
the Caledonia Water Company Dam is capable of controlling approxima-
P tely 29% of the PMF. The breach analysis and downstream routing of
: the flood wave did not indicate any increased potential for loss of
‘ life from that which existed just prior to failure of the dam.
Therefore, the spillway is termed inadequate, but not seriously
inadequate,
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The following recommendations and remedial measures should be insti-
tuted lmmediately.

l. A detailed hyrologic and hyraulic analysis should be com=
ducted by a registered professional engineer knowledgeable in dam
design and analysis to increase the spillway capacity. ]

2. The locatjon of the water supply line should be determined 3
and if the line passes through the embankment, provisions should be ]
made for upstream closure of the line.

3. The -outlet for the drainline should be located and uncovered.
The condition of the exposed portion of the drainline and outlet
should be determined. Necessary modifications in the area of the
outlet should be made to insure the outlet remains visible and clear ;
' of the erosion debris. 3

stk

4, The existence of a drainline control valve at the upstream ;
end of the draialine should be verified. Control facilities for the i
valve should be made accessible for future use and inspection. It
should be ascertained whether or not the valve 1s operable., If it is
determined that the valve is operable, it should be operated arnd
lubricated on a regular basis. If it is determined that the valve is
not operable or nomrexistent, some means should . developed to drain
the regervoir which does not include a pressurized line through the
embankment.

5. The cause of the observed seepage should be investigated and
its long term effect on the stability of the structure evaluated. The
investigations should be conducted by a registered professional
engineer knowledgeable in dam desiygn and analysis. Remedial modiiica-
tions should be conducted if required as 2 result of the evaluation.

6. The observed obstructions in the spillway should be removed.
If the purpose of the obstructions placed in the spillway was to keep ;
tish in the reservoir or collect debris at the entrance to the j
spillway, some other means should be devised for those purposes which
does not retard the discharge potential of the spillway.

| i1 |
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CALLDONTA WATER COMPANY DAM
PA 1143

7. It should be determined whether the dam meets final design
requirements assoclated with moditiecations required as part of the
oripinal permit application for the structure. If it is determined
that the dam does not mect the designed wmodifications the owner should
conplete work on the structure as required, considering also the fin
dings and recommendations of this inspection.

8. ‘The embankment crest and slopes should be seeded to provide
protective vegetation for the crest and slopes. Continued erosion in
the area could lead to potential failure of the structure. Existing
erosion areas should be repaired.

9. A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

10, A regularly scheduled maintenance and operation plan should be
implemeted to insure the continued safe operation of the structure,

11, A safety inspection program should be implemented with
inspections at regular intervals by gqualified pursonnel.
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PHASE I
NATIONAL DAil INSPECTIUN PROGRAM

CALEDONIA WATER COMPANY DAM
NDI. I.D. NO. PA 1143
DER I.D. NO. 28-108

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. The National Dam Inspection Act, Fublic Law
92-367, authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of inspection of dams throughout the

United States.

b. Purpose. The purpose of the inspection is to determine if
the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. The Caledonia Water Company Dam is an
earthfill dam, 400 feet long and 32 feet high. The crest width of the
dam is 12 feet. Both the upstream and downstream slopes are 2.5H:1V.

The spillway is located at the left abutment of the structure.
The principal spillway contaluns a trapezoidal shaped concrete welr, 24
feet long. The channel is approximately 80 feet long and narrows to a
width of 10 feet at the outler. The emergency spillway is a trape-
zoidal shaped spillway. The emergency spillway is approximately 293
feet long with a bottom width equal to 75 feet.

b. Location. The dam is located on Stump Run, approximately 1.5
miles southwest of Caledonia Park, Greene Township, Franklin Councy,
Pennsylvania. The Caledonia Water Company Dam can be located on the
Scotland, PA U.5.G+S. 7.5 minute quadrangle. .

¢. Size Classification. The Caledonia Water Company Dam is a
small size dam .(32 feet high, 17 acre-feet).

d. Hazard Classification. The Caledonia Water Company Dam is a
high hazard dam, Downstream conditions indicate that the loss of more
than a few lives and property damage is probable should the structure
fail. Seve al occupied trailerc are located approximately 1/2 mile
downstream of the dam along the stream, and are within 5 feet of the
water surface elevation.
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A small cottage (unoccupied at the time of inspection) exists
approximately (500 feet downstream of the dam, near the edge of the
stream and within 5 feet of the water surface elevation. Several
trallers are located approximately 1/2 mile downstream of the dum

along the stream and are also within 5 feet of the water surface
elevation.

e, Ownership. The Caledonia Water Company Dam is owned by Mr.
H.R. Gsell. Correspondence should be addressed to:

Mr. H.R. Gsell

Caledonia Water Compauny

486 Perry Road

Fayetteville, Pennsylvania 17222
717/352-3231

f. Purpose of Dam. The dam is utilized for a water supply
storage reservoir.

8+ Design and Construction History. The dam was constructed
Just prior to 1968. The dam was located after a complaint was
registered by a downstream property owner who complained about the
lack of water in the stream. In August 1968, the state ordered that
the dam be breached until a permit for the structure was obtained.

The owner retained the services of Mr, William E. Sees, Jr., a
consulting engineer from Harrisburg, Pennsylvania. During the period
of January 1969 through December 1971, a design relative to modifi-
cations to the dam was accepted; and construction of the dam was
completed, except for final shaping and seeding. No information was
available regarding the actual construction of the dam.

h. Normal Operating Procedures. The reservoir is used as a
water supply facility. Operations surrounding the use of the facility
include the drawing off of water from the reservoir through an unde-
termined diameter pipe (location unknown), treated as necessary and
fed intv a local supply sys:tem.

1.3 Pertinent Data.

2., Drainage Area. 1.0 square mile

b. Discharge at Dam Site (cfs).

Maximum flood at dam site Unknown
Drainline capacity at normal pool Unknown
Spillway capacity at top of dam 1000

T m s o hs b e e i |
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c. Elevation (MSL) (feet). = Ficld survey based on an assumed
spiliway crest elavation, 1152.0, from design drawings.

s Btttk A e AR St diiatnd 2t
- P ..

Top of dam = low point 1155.0

Top of dam - design height 1156.0

Pool at zime of {nspection 1152.0

Maximum pool - design surcharge 1156.0
. Normal pool 1152.0
J Spillway crest 1152.0
7 Upstream portal - (drainline) Unknown
g= Downstream portal - (drainline) Unknown !
| Streambed at centerline of dam Unknown 1
E} Maximum tailwater Unknown i
- Toe of dam - 1122.7 ]
: : d. Reservoir (feet). '
:
?i Length of maximum pool 230 feeat
E Length of normal pool 200 feet

: e. Storage (acre-fect).

Normal pool 12 3
Top of dam 17

f. Reservoir Surface (acres).

Top of dam 2.1 1
Normal pool 1.2 ]
Spillway crest 1.2 :
g. Dam. :
Type ’ Earthfill :
Length (excluding spillway) 400 feet i
Height ’ 32 feet 3
Top width 12 feet :
Side slopes - upstream 2.5H: 1V
- downstream 2.5H: IV ‘
Zoning ' Unknown i
Impervious core Unknown
Cutoff . Unknown
Grout curtain Unknown

h. Reservoir Drain. i
{

Note: No information is available relative to the type of
drainline, diameter of pipe or lepgth of drainiine. Design drawings ‘ i
indicate the existence of a drainline with a control structure at the '

e =+
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upstream end of the pipe. No control structure was observed during
the inspection, and the outlet for the pipe was not located during the
inspection. A representative of the Pennsylvania Department of
Environmental Resources, Mr. Richard Peace, who accompanied the
inspection team on the inspection, confirmed the existence of a
drainline and pointed out to the inspection team the approximate loca-
tion of the outlet. The reported location of the outlet was covered

with saturated sand and silt, apparently placed in the area due to sur-
face runoff erosion.

i. Principal Spillway.

Type Trapezoidal shaped
s earthen channel
o with a trapezoidal

shaped concrete
: weir
. Crest (bottom width) 24 feet
4 Crest elevation 1152.0
= Upstream channel Lake
: [unrestricted]
Downstream channel Earth cut
channel to
Stump Run
g. Emergency spillway.
- Type Trapeznidal shaped

earthen channel
with gravel lined

bot tom
Length of crest (bottom width) 75 feet
Crest elevation 1153.5
Upstream channel 50 foot long approach

(75 feet wide)




SECTION 2
ENGINEERING DATA

2.1 Design. Review of available information in the files of the
Commonwealth of Pennsylvania, Department of Envirommental Resources,
revealed that some correspondence, permit information and desizn
drawings regarding the embankment and spillway modifications were
avallable. The most recent design drawing was selected to be included
in this report and appears in Appendix E. The desizn of the modifica-
tions to the embankment and spiliway were completed by Mr. William E.
Sees, Consulting Engineer, Harrisburg, Pennsylvania. No additional
information was available for review.

g bl LR
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2.2 Construction. No information was available relative to the
construction of the dam. Based on information c¢~ntained in the DER
files the existing dam is the result ¢f modifications made to a pre-
vious structure.

SR TR PR T T AT R e e

The existing structure is the result of the dasign modifications
constructed between 1969 and 1971,

2.5 QOperation. The structure is presently utilized as a water
storage reservoir. Water is drawn from the reservoir through an
unknown diameter supply line, treated at a facility located downstream
of the dam and fed to the supply system.

2.4 Evaluation.

a. Availability. Engineering data were provided by the
Pennsylvania Department of Envirommental Resources, Bureau of Dams and
Waterway Management. The owner of the dam did not supply any addi-
tional inforwation.

i
b. Adequacy. This Phase I Report is based on the visual inspec- g
tion and hydrologic and hydraulic analysis. Sufficient information -
exists to complete a Phase 1 Report.




' SECTION 3
F VISUAL INSPECTION

3.1 Findings-

a. General. The onsite inspection of the Caledonia Water
i Company Dam was conducted by personnel of L. Robert Kimball and
: Associates on April 23, 1981 and May 12, 198l. Mr. Richard Peace,
representing the Pennsylvania Department of Snvirommental Resources,
accompanied the inspection team during the April 23, 1981 inspection.
The inspection consisted of:

Mk

— e —

l. Visual inspection of the retaining structure, abutments and
toe,

: 2. Examination of the spillway facilities, exposed portion of

L any outlet works and other appurtenant works.

- 3. Observations affecting the runoff potential of the drainage

basin.
4, Evaluation of the downstream area hazard potential.

T

; b. Dam. The dam appears to be in fair condition. From a brief
! survey conducted during the ingpection, it was noted that the low spot i
g on the embankment crest was located approximately 180 feet right of

“ the principal spillway, near mid-embankment. It was noted during the
inspection that the earthen embankment did not contain any surface
erosion protection. Embankment eroeion was evident, although no
significant erosion gullies were observed on thz embankment slopes.
The material utilized to construct the embankment was noted to be
sand. The crest of the dam was measured to be 12 feet wide. The
upstream and downstream slopes were measured to be 2.5H:1V. The :
inspection of the downstream slope of the embankment and toe area ;
disclosed that a minor seepage area existed near the downstream toe of i
the dam, mid-way across the crest of the embankment. The seepage was {
estimated to be approximately 1 gallon per mimute. It was noted ;
during the May 12, 1981 inspection that the seepage appeared to be ]
equal to that value which was observed during the April 23, 168l :

inspection. :

c. Appurtenant Structures. The principal and emergency
spillways for the structure exist at the left abutment. The principal
and emergency spillways are separated by an earth berm. The principal
spillway was observed to be a trapezoidal shaped channel cut into
natural ground in tne area. The entrance to the channel coutained a
trapezoidal shaped concrete weir. Evenly spaced metal fence posts
existed across the entrance to the channel. The line of posts were
not considered as being capable of significantly affecting the
] discharge potential of the spillway. There was nothing attached to
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the row of posts which could significantly retard flow in the channel.
lomediately downstream of the concrete weir, gravel had been piled in
E the channel to an elevation just sligntly above the concrete weir
elevation. The pile of gravel was apparently utilized to keep fish in
the reservoir area.

TR

The emergency spillway is located directly left of the princial
spillway. The emergency spillway is a trapezoidal shaped channel cut
: into natural ground. The bottom of the channel was covered with 1
gravel. The bottow width is 75 feet. The left bank of the discharge 1
- channel was cut back on a slope of approximately 2,5H:1V. Both the ~
: principal and emergency spillways discharge flows beyond the
downstream toe of the dam into the natural stream.

Design drawings indicate the existence of a control structure

; within the reservoir, on the upstream slope of the dam, and a drainline
through the reservoir near mid-embankment. No control structure was

] obgserved during the inspection. Attempts to locate the outlet for the

drainline pipe were unsuccessful. The approximate location of the

outlet was pointed out to the inspection team by Mr. Richard Peace,

representing the Pennsylvania Department of Environmental Resources,

3 who accompanied the iuspection team. The outlet for the drainline

% i pipe was apparencly covered by materials placed in the area by surface

s runoff erosion. A stone wall was observed in the area and may have

served as a endwall for the outlet pipe. Immediately downstream from i

the toe of the dam existed an abandoned weir., DER files indicate that i

a constant stream flow was to be maintained, and the weir obviously was }

used to monitor the required stream flow, i

No determination could be made of the condition of the drainline, :
size or type of pipe. The exact location of the pipe through the i
embankment is unknown and the location of the feed lire through the
enbankmeat is unknown.

d. Reservoir Area. The watershed is covered almost entirely
with forested areas. The reservolr slopes are moderate to steep, but
do not appear to be susceptible to landslides which would affect the
storage volume of the reservoir or overtopping of the dam by
displacing water,

e, Downstream Channel. The downstream channel for the Caledonia
Water Company Dam consists of Stump Run. The channel is relatively
narrow throughout its entire length, north to Route 30, Just north of
Route 30 the Stump Run drains into the Conococheague Creek.

A small cottage (unoccupied at the time of inspection) exists
approximately 2500 feet downstream of the daim, near the edge of the
stream and within 5 feet of the water surface elevation. Several
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occupied trailers are located approuximately 1/2 mile downstream of the
dam aloag the stream, and are also within 5 feet of the water surface
elevation.

3.2 Evaluation. In general, the dam and observed appurtenant struc-
tures appear to be in fair condition. The existence of a drainline
through the embankment was verified by a representative of the
Department of Envirommental Resources, although the sutlet for the
pipe could not be located. This condition apparencly signifies the
lack of maintenance of the structure. Maintenance of the drain'.ne
facilities is considered nomexistent.

A December 13, 1971 memorandum contained in the files of the
Peansylvania Department of Envirommental Resources indicate that an
inspection was made at that time; and it was noted that comstruction of
the dam was completed, with the exception of the final shaping and
seeding. Apparently, comnstruction of the dam was never entirely
completed. No protective vegetation existed on the crest or slopes.
The drainline control structure shown on the design drawings was
apparently not required as part of the required design modifications,
or just never congstructed. No facilities were observed during the
inspection for regulating flow through the drainline. The existence
of an upstream control could not be verified.

The nomrexistence of vegetation on the embankment crest and slopes
has allowed minor erosion to occur across the entire earthen embank-
rent section. The embankment material appeared to be coarse and
easily erodible, although no significant eroslon gullies were observed
during the inspection. The lack of observed fine material on the
embankment was possibly due to erosion in the area. This condition,
if left unchecked, could lead to significant erosion of the embank-
ment crest and downstream slopes, and could potentially lead to
failure of the embankment.

The existence of metal posts along the entrance to the principal
spillway and the gravel filling the channel just below the spillway
control section do not appear to be part of the design modifications.
The existence of the iron posts and gravel in the channel do not
appear to immediately affect the discharge potential of the spillway,
although the existence of the posts indicate the potential for the
retention of materials which could potentially retard the discharge
potential for the spillway. The posts should be removed from the
approach to the spillway; and the gravel should be spread through the
entire length of the channel, or removed from the channel entirely.

If the purpose of the structures was to keep fish within the reservoir
area, an alternate method should be selected which does not affect the
discharge potential of the spillway.
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The observed seepage near the downstream toe of the dam should be
monitored, and the results of the monitoring submitted to a registered
professional engineer for evaluation. The evaluation should include
the potantial effects of the saepage on the atability of the
struycture. The outlet for the drainline should be located and suf-
ficiently protected to insure that the line is capable of serving its
intended function. The existence of regulating facilities for the
drainline should be verified and proper facilties constructed which
enable access to the drainline control valve.

i e ot




SECTION &
OPERATIONAL PROCEDURES

4.1 Procedures. The reservoir is maintained at the spillway crest
elevation. Water is drawn from the reservoir through an unknown
diameter feed line apparently through the embankment. The location of
the feed line is unknown. A building is located just downstream of
the dam which is utilized to control flow through the supply system.

4.2 Maintenance of the Dam. No planned maintenance schedule exists.
for the dam.

4.3 Maintenance of Operating Facilities. There is no maintenance of
operating facilities at the dam.

4.4 Warning System in Effect. There is no warning system in effect
to warn downstream residents of large spillway discharges or imminent
failure of the dam.

4.5 Evaluation. Maintenance of the dam and operating facilities is
considered poor. A maintenance and operation schedule should be pre-
pared and implemented to insure the continued safe operation of the
facility.

Aan emergency action plan should be available for every dam in the
high and significant hazard categories. Such plans should outline
actions to be taken by the operator to minimize downstream effects of
an emergency, and should include an effective warning system. No
emergency acticn plan has been developed, and the owner should develop
such an action plan.

10
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SECTION 5
HYDRAULICS AND HYDROLOGY

S.1 Evaluation of Features.

a. Design Data. No information relative to the hydraulic design
of the spillway were available for review. Available information
suggests that the spillways was designed to discharge 1095 cfs.

b. Experience Data. No rainfall, runoff or reservoir level data
were availatle.

c. Visual Observations. Two spillways exist for this structure.
Both the principal spillway and emergency spillway are located at the
left abutment of the structure. The principal and emergency spillways
are separated by an earthen berm.

The principal spillway consists of a trapezoidal shaped channel
with a trapezoidal shaped concrete weir., Steel fence posts were
observed at the entrance to the spillway, and gravel was piled imme-
diately below the coantrol section in the spillway. The maximum eleva-
tion of the gravel in the channel is just slightly above that for the
crest of the weir. It is assumed that the gravel is used to keep fish
within the reservoir area. It was noted during the inspection that
neither the metal posts nor the gravel in the channel would signifi-
cantly affect the discharge capacity of the spillway. The location of
the fence posts provides the potential for materials to be placed
against the posts, thus retarding the discharge potential of the
spillway. The posts should be removed fram the entrance to the
spillway, and the gravel should be removed or spread throughout the
entire length of the channel. If the purpose of the gravel and/or
posts were to maintain fish in the reservoir, an alternate method
should be devised which does not affect the discharge potential of the
spillway.

The emergency spillway is a trapezoidal shaped channel cut into
natural ground at the left abutment, The channel bottom width is 75
feet and the left bank of the channel was cut back on a slope of
approximately 2.5H:1V. The channel bottom is lined with gravel. No
obstructions were observed in the emergency spillway channel which
would affect the discharge potential of the facility.

The low spot on the embankment crest was determined to be at ele-
vation 1155.0. Based on a survey conducted during the inspection, it
wvas determined that the low spot is located near mid-embankment,
approximately 180 feet right of the principal spillway.

d. Overtopping Potential. Overtopping potential was investi-
gated through the development of the probable maximum flood (PMF) for
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the watershed and the subsequent rvouting of the PMF and fractiuns of
the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed that the
HEC-1 Dam Safety Version systemized computer program be utilized. The
program was prepared by the Hydrologic Engineering Center (HEC), U.S.
Army Corps of Engineers, Davis, California, July 1978, The major
methodologies or key input data for this program are discussed briefly
in Appendix D.

5.2 Evaluation Assumptions. To enable completion of the hydraulic
and hydrologic analysis for this structure, it was necessary to make
the following assumptions,

1. The pool elevation in the reservoir prior to the storm was
considered to be at the spillway crest elevation, 1152.0.

2. The top of dam was considered to be the low spot elevation,
1155.0.

3. The minor obstructions in the principal spillway were not
considered as being capable of significantly affecting the discharge
potential of the spillway. The principal and emergency spillways are
trapezoidal shaped but, for the purposes of this analysis, the
spillways were analyzed based on the standard weir equation. This
approach to the analysis was made due to the relatively low heads
associated with discharges through the facilities.

5.3 Summary of Overtopping Analysis. Complete summary sheets for the
computer output are preseanted in A, endix D,

Peak inflow (PMF) 3607 cfs
Spillway capacilty 1000 cfs

a. Spillway Adequacy Rating. The Spillway Design Flood (SDF)
is based on the hazard and size classification of the dam. The trecom-

rended spillway design flood for a dam of this size and classification
is in the range of 1/2 PMF to PMF. At least three homes are located
within the downstream potential floodwave, adjacent to the stream and
within 5 feet of the water surface elevation. Since the height of the
dam is at the high end of the small size hazard category the spillway
design flood has been selected as the PMF. If the embankment crest is
raised to the design elevation 1156, the spillway is capable of
passing the 1/2 PMF storm.

Based on the following definition provided by the Corps of
Engineers, the spillway is rated as inadequate as a result of our
hydrologic analysis.

Inadequate - All high hazard dams which do not pass the
spillway design flood (PMF).

12

E
4




U A R R Y A T —
N R ot

i The spillway and reservoir are capable of controlling approxima-
; tely 292 of the PMF without overtopping the embankment.

;

E 5.4 Summary of LU m Breach Analysis. As the subject dam cannot satis- i
¥ factorily pass at least 50X of the PMF, it was necessary to perform a .
E‘ dam breach analysis and downstream routing of the flood wave. This

3 antlysis determines the degree of increased flooding dus to dam

failure. A pool elevation of 1155.35, representing 4.2 inches of

overtopping, was considered sufficient to cause failure of the dam due 3
to overtopping.

btk

L

[‘ The results of the dam breach analysis indicate that the

: downstrean potential for logs of life and property damage is not

| significantly increased by dam failure. Therefore, the spillway is
] rated as inadequate, but not sevriously inadequate. Details of the i
downstream routing of the flood wave are included in Appendix D.

13
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Obsarvation:, No slumping or sloughing of the embank-
ment crest or slopes was observed during the inspection. No major
erosion areas ware obsurved during the inspection, although no vegeta-
tive protection exists on the crest or slopes and the potential for
erosion exists.

A small concentrated seepage point was observed near the
downstream toe near mid-embankment. The seepage was estimated to be
approximately 1 gallon per minute. No change was noted for the
observed seepage during the May 12, 1981 inspection from that which
existed during the April 23, 198l inspection.

Continual surface erosion has deposited silt and sandy material
at the toe of the dam near the reported location of the drainline
outlet. The drainline outlet was unobserved during the inspection due
to the erosion deposits.

The dam that existed at the site prior to the modifications to
the structure was considerad to be potentially statically unstable.
Modifications required as part of the permit application include the
placement of additional material on the downstream slope of the dam.
The existing structure appears to be the result of the design
modificgtions. No major deficiencies were observed during the inspec-
tion which were considered as having an immediate effect on the static
stabllity of the structure.

b. Design and Construction Data. Only limited information
exists relative to the original structure. Design modifications were
required as a result of the owner's application for a permit to mainm
tain the structure as a water supply storage facility.

The modifications to the dam were completed during the period of
January, 1969 through December 1971, Mr., William E. Sees, Jr., a
consulting engineer from Harrisburg, Pennsylvania, was the design
engineer for the modifications. No information was avajlable relative
to the actual construction of the dam.

c¢. Operating Records. No operating records are known to exist
for this dam.

d. Post Comstruction Changes. Based on information contained in
the DER files, modifications were made to a previous structure which
existed in the area. The modifications were made as part of a 1968
application for permit for the structure. No modifications are known

14
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to have occurred since the most recent design modifications. It
should be noted that the construction of the design modifications are
possibly incomplete. The design drawings for modifications, which are
included in Appendix E, include a drainline control structure on the
upetream slope of the dam. No control facilities for the drainline
were observed for the inspection. Seading of the embankment crest and
slopes has not occurred or was not successful. The emdanknent creat
and slopes remain barren of vegetation, and this conditicon has allowad
continual erosion over the entire embankment.

e. Evaluation. No major deficiencies were observed during the
inspection which were considered as having an immediate effect on the
stability of the structure.

A oinor seepage area was obgerved at the toe of the downstreanm
slope near mid-embankment. The seepage was estimated at 1 gallon per
minute. Erosion of the embankment crest and slopes has allowed
material to deposit at the toe, causing the reported drainline outlet

to be hidden from view.

An investigation should be made relative to the condition of the
drainline and the outlet, and the cause of seepage should be
investigated., General erosion of the embankment crest and slopes, if
left to continue unchecked, could lead to potential stability problems.

Since no major immediate deficiencies were observed relative to
the stability of the structure, the embankment is assumed to be stati-
cally stable. No calculations were performed to document this
assunmption.

f. Seismic Stability. The dam is located in seismic zone l. No
known seiamic stability analyses have been performed. Since no imme-
diate signs of instability were noted during the inspection, the
embankmerni: is assumed to be statically stable and capable of
sustaining potential expected seismic loadings. No calculations were
performed to document this assumption.

15
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS /REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The Caledonia Water Company Dam appears to be in
fair condition, but lacking in maintenance with regards tc the
drainline due to surface erosion of the embankment, crest and slopes.
Surface erosion has caused silt and sand to be deposited at the toe of
the dam, in the reported area of the drainline outlet. The cutlet was
not observed during che inspection. Soil erosion deposits have been
allowed to continue unchecked and have apparently covered the outlet.
No determination could be made with regards to the condition of the
drainline and outlet,

A seupage araa was observed at the downstream toe of the dam near
mid-embankment. Seepage at the location was estimated to equal 1
gallon per minute. The cause of the seepage should be investigated
and its potential effect on the long term stability of the structure
determined.

¥inal construction of proposed modifications may not have been
completed. No drainline control facility exists to regulate flow
through the drainline, and final seeding of the embankment crest and
slopes were either unsuccessful or never completed.

Observed obstructions at the entrance to, and in, the principal
spillway channel were noted as having a potential effect on the
discharge capacity of the spillway.

The Caledonia Water Company Dam is a high hazard-small size dam.
The recommended spillway design flood (SDF) for a dam of this size and
classification is in the range of 1/2 PMF to PMF. Since the height of
dam is at the high end of the small size hazard category the spillway
design flood has been selected as the PMF.

The visual observations, review of available data, hydrologic amd
hydraulic calculations and past operational performance indicate that
the Caledonia Water Company Dam is capable of controlling approxima—
tely 29% of the PMF. The breach analysis and downstream routing of
the flood wave did not indicate any increased potential for loss of
life from that which existed Jjust prior to failure of the dam.
Therefore, the spillway is termed inadequate, but not seriously
inadequate. If the embankment crest is raised to the design elevation
1156, the spillway is capable of passing the 1/2 PMF storm.

b. Adeqacy of Information. Sufficient information is available
to complete a Phase I report.

16
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¢, Urgency. The recommendations suggested below should be
implemented immediately.

d. Necessity for Further Invastigation. In order to accomplish
some of the recommendations/remedial measures outlined below, further
investigatiowus will be required.

I

3

! 7.2 Recommendations/Remedial Measures. i
; |
f l. A detailed hyrologic and hyraulic analysis should be corr :
- ducted by a registered professional engineer knowledgeable in dam

Ei design and analysis to increase the spillway capacity.

Eg 2. The location of the water supply line should be determined

- and if the line passes through the embankment, provisions should be

L made for upstream closure of the line,

£

. 3. The outlet for the drainline should be located and uncovered. i
F The condition of the exposed portion of the drainline and outlet .5

should be determined. Necessary modifications in the area of the
outlet should be made to insure the outlet remains visible and clear
of the erosion debris,

4. The existence of a drainline control valve at the upstream
end of the drainline should be verified. Control facilities for the
valve should be made accessible for future use and inspection. It
should be ascertained whether or not the valve is operable. If it is
determined that the valve is operable, it should be operated amd
lubricated on a regular basis. If it is determined that the valve is
not operable or nomrexistent, some means should be developed to drain
the reservoir which does not include a pressurized line through the
embankment.

5. The cause of the observed seepage should be investigated and :
its long term effect on the stability of the structure evaluated., The 1
investigations should be conducted by a registered professional i
engineer knowledgeable in dam design aml analysis. Remedial modifica- :
tions should be conducted if required as a result of the evaluation.

6. The observed obstructions in the spillway should be removed.
If the purpose of the obstructions placed in the spillway was to keep
fish in the reservoir or collect debris at the entrance to the
spillway, some other means should be devised for those purposes which
does not retard the discharge potential of the spillway.

7. It should be determined wnether the dam meets final design
requirements associated with modifications vrequired as part of the
original permit application for the structuve. If it is determined
that the dam does not meet the designed modifications the owner should
complete work on the structure as required, counsidering also the fin-
dings and recommendations of this inspection.
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8. The embankment crest and slopes should be seeded to provide
protective vegetation for the crest and slopes. Continued erosion in
the area could lead to potential failure of the structure. Existing
erosion areas should be repaired.

9. A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

10s A regularly scheduled maintenance and operation plan should be
implemeted to insure the continued safe operation of the structure,

11. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.

18
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Sheet 1

Front

(1) Upper left =~

CALEDONIA WATER COMPANY DAM
PA 1142

View of crest and downstream slope. Note
lack of protective vegetation. View towards

the right abutment.

(2) Upper right - View of emergency and principal spillway
approach.
(3) Lower left - Close-up of principal spillway approach.
Note metal posts along fhe spillway crest. ]
(4) Lower right - Reported location of drainline outlet. Note ]
erosion deposits.
Sheet 1
Back
(5) Upper left - Abandoned weir.
(6) Upper right — Downstream exposure.
b
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APPENDIX-D
HYDROLOGY AND HYDRAULICS
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% _ l. Precipitation.

APPENDIX D

HYDROLOGY AND HYDRAULICS
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2. Inflow Hydrograph.

! The index rainfall may be reduced from 10X to 20X depending on

‘ watershed gsize by utilization of what is termed the HOP Brook ad just-
ment factor. Distribution of the total rainfall is made by the com-
puter program using distribution methods developed by the Corps.

voir routing.

these analysis.
Parameter

Ct

Leca

Cp

Pennsylvania.

Ty

The unit hydrograph is developed usin; the Snyder method. This method
requires calculation of several key parameters.
gives these parameters their definition and how they were obtained for

Definition

Coefficient representing
variations of watershed

Length of main stream

channel miles

Len'gth on main stream
to centroid of watershed

Peaking coefficient

Watershed size

*Developed by the Corps of Engineers on a regional basis for

D-1

The hydrologic analysis used in develop-
| ment of the overtopping potential 1is based on applying a hypothetical
: storm to a unit hydrograph to obtain the inflow hydrograph for reser-

The following list

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1 (Dam Safety
. Investigation), September, 1978, prepared by the Hydrologic
' Engineering Center, U.S. Army Corps of Engineers, Davis, California.
A brief description of the methodology used in the analysis is pre-

The Probable Maximum Precipitation (PMP) is
derived and determined from regional charts prepared from past raino
fall records including "Hydrometeorological Report No. 33" prepared by
the U.S. Weather Bureau.

Where Obtained

ST .

From Corps ot
Engineers*

From U.S.G.S.
7.5 minute
topgraphic

Frm U . S- GO s.
7.5 minute
topographic

From Corps of
Engineers*

Frm U.S. G.s.
7.5 minute
topographic




3. Routing. Reservoir routing is accomplished by using Modified
Plus routing techniquas where the flood hydrograph is routed through
resarvoir storage. Hydraulic capacities of the outlet works,
spillways and the crest of the dam are usad as outlet controls in the
routinao

The hydraulic capacity of the outlet works can either be calculated
and input, or sufficient dimensions input, and the program will calcu-
late an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates storage. Surface areas
are either planimetered from available mapping or U.S.G.S. 7.5 mimute
series topographic maps or taken from reasonably accurate design data.

4. Dam Overtopping. Using given percentages of the PMF, the com-
puter program will calculate the percentage of the PMF, which can be
controlled by the reservoir and spillway without the dam overtopping.

S. Dam Breach and Downstream Routing. The computer program is
equipped to determine the increase in downstream flooding due to
failure of the dam caused by overtopping. This is accomplished by
routing both the pre-failure peak flow and the peak flow through the
breach (calculated by the computer with given input assur.ptions) at a
given point in time and determining the water depth in the downstream
channel. Channel cross-sections taken from U.S5.G.S. 7.5 minute
topographic maps were used in the dewnstream flood wave routing. Pre
and post failure water depths are calculated at locations where cross—
sections are input.




NAME OF DAM:

HYDROLOGY AND HYDRAULICS ANALYSIS

DATA BASE

Caledonia Water Company Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) = 23.7 inches

R T R e e

STATION 1 2
Station Description Caledonia Water
Company Dam

Drainage Area
(square miles) 1.0
Cumulative Drainaée Area

(square miles) 1.0
Adjustment of PMF for
Drainage Area (%)(1) (Zone 6)

6 hours 113

12 hours 123

24 hours 132

48 hours 143

72 hours N/A
Snyder Hydrograph
Parame%ggs 32

Zon

Cp ¢3) 0.75

ct (4) 1189

L (miles) .

Lea (miles) (4 0 1.0

tp = Ct(LxLca) O3 hrs. 2.3
Spillway Data (principal)

Crest Length (ft) 24

Freeboard (ft) 3.0

Discharge Coefficient " 3.2

Exponent 1.5

(1)Hydrometeorolqg;cal Report 33 (Figure 1), U.S. Weather Bureau
and U.S. Army Corps of Engineers, 1956.
(Z)Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's coefficients (Cp amd C¢).
(3)Snyder's Coefficients.,
4)L-Lengch of longest water course from outlet to basin divide.

LcamLength of water course from outlet to point opposite the
centroid of drainage area.
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NOTE:

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEZRING DATA

DRAINAGE AREA CHARACTERISTICS: 1.0 sq.mi,

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1152.0 [12 ac-ft]
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1155.0 (17 ac-ft]
FLEVATION MAXIMUM DESIGN POOL: 1156

ELEVATION TOP DAM: 1155 [low spot]

SPILLWAY CREST:

a. Elevation 1152

b. Type Trapezaidal with concrete wedr
c. Width 24 feet

d. Length 80 feat

e. Location Spillover . _Laft abutmenat

f. Number and Type of Gates Nane.

OUTLET WORKS:
a. Type Unknown
b. "Location Egiﬁown
:. E:Ira:ce 1:verts oWty
. t inverts UTRTIOwT o

e. Emergency drawdown facilities

HYDROMETEOROLOGICAL GAUGES:

a. Type None
b. Location None
¢. Records None

MAXTMUM NON-DAMAGING DISCHARGE: _Unknown

Elevations refer to MSL.

D-4
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General Geology

The Caledonia Water Company Dam is located in the Blue Ridge
Physiographic Province which lies to the east of the Great Valley
Section of the Valley and Ridge province. The southern division of
the Appalachians, of which South Mountain is the northern ed, is
known as the Blue Ridge Province. South Mountain is composed of a
number of parallel ridges that trend northeastward, separated by
narrow valleys. The ridges are covered with forests, and on many |
parts of their west flanks large boulder fields extend from summits to
valley floors. South Mountain comsists of a core of pre-Cambrian
igneous rocks which are overlain unconformably by gsedimentary rocks,

chiefly sandstone and shale of Cambrian age.

ng the dam and exposed locally consists of
jte and schist with thin quartzite layers.
Harpers Formation of Cambrian Age.

The bedrock underlyl
dark greenish gray phyll
These rocks belong to the
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GEOLOGIC MAP OF THE AREA AROUND THE CALEDONIA WATER
COMPANY DAM AND THE K-SECTION DAM

SCALE 1:1250,000

TRIASSIC

Diabase

Dark groy, wmedium Ly coarse gravmed:
componecd chufly of gray plagrociase relda.
par and bluck vr green wugite

Brunswick Formation or
Gettysburg Formation

Brunswick und Getlysbury-Ked to brown,
fine to courar grdined quartzose sandstone
WHA rid shale vuterbeds, it bedded shale
and lrmextons conglomerate vV oand guarta
veblle  conglomerats hqu Hendlerabery
Member kb cunmiata of pray ar kvae sund-
stone wrth outerbedded red shule, quariz
pebble runglomrerate and limestone ~on
alomerate

Lockatong Formation

Daard gruw to bluck, thick bedded argiliste
with veeastonal 2ones of thin bedded black
shale, hecally haw than layers of mpuce
(imentone ar calravevus shale

Stockton Formation or
New Oxford Formation

Stockton anid New Orford. Light gray fo
bull, row se grained arkoare sandstone and

conglomerate. red and brown fine grained,

stheeour sundatone and red shule

CAMBRIAN

GREAT VALLEY AND PIEDMONT

Antietam Formation

Gray, buff weathering guartsite and
ouaris schst.

Harpers Formation

Dark greenish gray phyliste and selist
with  thin  quartzite layers; imcludes
Montalt. Member Cma, gray guartsite.

Chickies Formation or
Weverton Formation

Chickivs- Light groy, hard, wmassive,
scolithua-bearing quartaite and guaria
achint: thin snlerbedded durk date at top;
cunglomerate tHeltam Member) at bass.
Weverton- Eyuvalent to Chickies; gray
to purplish yrap, feldapathic quartzite und
Quitrizuse rouglomerale in hard resistant
brde contuining rounded pebbles; sericitic
date wid purplish gray, crumbdly, pou-ly
sorted, urkvare sundatunes and conglomer-
atea (Loudoun Murmution) at dass.

Cha

Hardyston Formation
WJuurtnte with conglomeruie at the bass,
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